A previous paper 1 dealt with the results of an elec tron microscope study of the fine structure of the frog's rod outer segments: fibrils (Fäden) were found in the outer segment and these fibrils are arranged in a very distinct manner.
In this paper a working hypothesis on the fine struc ture of the outer segments is discussed.
The hypothesis consists of two parts. The first sup position is as follows: The core of the outer segment (that is the outer segment without the discernible cell membrane) is a three dimensional lattice (Raumgitter). This lattice differs from the usual spatial crystal lattice in the shape of its building blocks. In the outer segment the building blocks of the lattice seem to be long mole cular fibrils (named , do , dA *) which run through several unit cells in three directions. In other words, the unit cell of the outer segment core consists essen tially of a section of a web (Geflecht).
Some 300 electron micrographs as figures 1.0, 2.0, and 3.0 of the previous paper 1 were inspected. From those micrographs corresponding schematic images as shown in figures 1.1, 2.1, and 3.1 were derived. The figures depict three views of the lattice which are perpendicu lar to each other; the views represent diagrammatically several unit cells in the light-adapted state. (To fascilitate the reading, suppose the outer segment to be a cylinder. Let then lie -in a system of perpendicular coordinates -the translation vectors and fl2 within the circular cross section whereas the translation vec tor a3 point at right angles to this plane into the direc tion of the axis of the outer segment *.) As an inter pretation of the findings in 1 the figures 1.1, 2.1, and 3.1 are drawn so that every unit cell (c^, C t2 , d3) is a part of a web and a section of about four layers of fibrils. The web consists of the fibrils dl and d2 cros sing perpendicular to each other. Each of the four layers of fibrils is built up of parallel fibrils c?4 .
The second part of the working hypothesis is con cerned with the chemical nature of the three fibril types: The c^-fibrils contain rhodopsin, the d2-fibrils another protein (not rhodopsin) and the <i4-fibrils con tain lipids.
These assumptions are supported by the following findings: A monomolecular layer of rhodopsin expands when exposed to light 2. This makes plausible that the <f1-fibrils, which become thicker after exposure to light, * In this paper the same denotiations are used as in 1. c. 1, however the "equal distances" <zj (i = 1, 2, 3, 4) are now called lengths of translation vectors. 1 J. R o s e n k r a n z and H. S t i e v e , Z. Naturforsdig. 24 b, 1356 [1969] . 2 S . L. B o n t i n g and A. D. B a n g h a m , Exp. Eye Res. 6 , 400
[1967]. contain rhodopsin. According to W o l k e n 3 20 to 40 per cent of the outer segment wet weight consists of lipids. The wet weight of rhodopsin and the other protein in the outer segment amounts to about 10% each3-6. As suming no proteins and lipids to be outside the fibrils, a volume estimate of one unit cell can be made. In this estimate the cell water is considered to be mainly outside the fibrils. The water content of the fibrils themselves is thought of as negligible. Two thirds of the dry matter of the outer segment are filled by the volume of the <f4-fibrils and the last third is equally distributed between the volume of the dt-and d2-fibrils.
